Indici di social network analysis per misurare il capitale sociale: costruzione di una libreria per software r e verifica d'ipotesi su un caso di studio. by Gioachin                 , Federico
- 1 - 
 
UNIVERSITA’ DEGLI STUDI DI PADOVA 
FACOLTA’ DI SCIENZE STATISTICHE 
CORSO DI LAUREA IN STATISTICA E TECNOLOGIE 
INFORMATICHE 
 
 
 
Relazione finale 
 
INDICI DI SOCIAL NETWORK ANALYSIS PER MISURARE IL CAPITALE SOCIALE: 
COSTRUZIONE DI UNA LIBRERIA CON IL SOFTWARE R E VERIFICA DI IPOTESI SU UN 
CASO DI STUDIO. 
 
Relatore: dott. Livio Finos 
Correlatore: dott. Andrea Sciandra 
 
Laureando: Federico Gioachin      
 
Anno Accademico 2009-2010 
- 2 - 
 
,QGLFH*HQHUDOH
,QWURGX]LRQH          
  6RFLDO1HWZRUN$QDO\VLV      
8QHVHPSLR&RPHVLFHUFDXQODYRUR   
  5HWHHJRFHQWUDWD        
  ,O&DSLWDOH6RFLDOHHLEXFKLVWUXWWXUDOL    
/LEUHULDHJRQHW        
,QGLFL          
 8QFDVRGLVWXGLR        
5LIHULPHQWLELEOLRJUDILFL        
5LQJUD]LDPHQWL         


- 3 - 
 












,QWURGX]LRQH- 4 - 
 

4XHVWRODYRURQDVFHGDOODHVLJHQ]DGLDYHUHXQSDFFKHWWRVSHFLILFRGL
IXQ]LRQLWDOLGDDIIURQWDUHXQಬDQDOLVLVWUXWWXUDOHGLUHWLVRFLDOLHJRFHQWUDWH
ಯHJRQHWರVIUXWWDQGROಬDPELHQWH5QRWRIUDPHZRUNVWDWLVWLFR4XHVWR
SDFFKHWWRROLEUHULDVDU¢FRVWLWXLWRLQXQDSULPDIDVHGDXQDIXQ]LRQHDGDWWD
SHUOಬLPSRUWD]LRQHGHLGDWLHVXFFHVVLYDPHQWHGDXQDVHULHGLLQGLFLXWLOLSHU
FRQGXUUHODQRVWUDDQDOLVL
,Q5VRQRJL¢VWDWLLPSOHPHQWDWLPHWRGLFKHSHUPHWWRQRORVWXGLRGLXQDUHWH
VRFLDOH4XHVWಬXOWLPLVRQRWXWWLUDFFKLXVLQHOODOLEUHULD61$FKHQHOOD
GRFXPHQWD]LRQHDOOHJDWDYLHQHGHVFULWWDFRPH
ಯ8QLQVLHPHGLVWUXPHQWLSHUOD6RFLDO1HWZRUN$QDO\VLVFKHLQFOXGHLQGLFLD
OLYHOORVLDGLQRGRFKHGLJUDIRPHWRGLGLFRYDULDQ]DHGLGLVWDQ]DVWUXWWXUDOH
GLHTXLYDOHQ]DVWUXWWXUDOHGLPRGHOOD]LRQHS
GLJHQHUD]LRQHGLJUDILFDVXDOL
HGLYLVXDOL]]D]LRQHVLD'FKH'ರ
/ಬREELHWWLYRFKHVLSRQHTXHVWRSURJHWWRªTXHOORGLHVWUDUUHJOLLQGLFLSL»DGDWWL
DOQRVWURFDVRGDOODVXGGHWWDOLEUHULDPRGLILFDQGRQHDOFXQLRYHORVLHVLJHHG
DJJLXQJHQGRQHDOWULPDQFDQWLFUHDWLVXPLVXUD- 5 - 
 
,OODYRURªVWUXWWXUDWRFRPHVHJXHQHOSULPRFDSLWRORYHQJRQRHVSRVWLL
FRQFHWWLWHRULFLGHOSURJHWWR,OSULPRSDUDJUDIRVSLHJDLQPDQLHUDVLQWHWLFD
FRVDVLLQWHQGHSHUVRFLDOQHWZRUNDQDO\VLVVXFRVDVLEDVDTXHVWD
PHWRGRORJLDLOVXRVFRSRHGLOSHUFK«VLDVWDWDDGRWWDWDGDPROWLVWXGLRVLSHU
DQDOL]]DUHOHUHWLVRFLDOL1HOVHFRQGRSDUDJUDIRLQYHFHVLSDUOHU¢GHOODUHWH
HJRFHQWUDWDHSL»QHOORVSHFLILFRGHOOHSDUWLFRODULW¢FKHODFRQWUDGGLVWLQJXH
WUDOHWDQWHUHWLVRFLDOL1HOWHU]RSDUDJUDIRVLHVSRQHLOFRQFHWWRGLFDSLWDOH
VRFLDOHOHFRQWURYHUVLHWHRULFKHFKHKDVXVFLWDWRWUDLWDQWLVWXGLRVLGHOOD
PDWHULDHGLOVXROHJDPHFRQODVRFLDOQHWZRUNDQDO\VLV
,OVHFRQGRFDSLWRORWUDWWDODVSHFLILFD]LRQHGHOODOLEUHULDಯHJRQHWರLOSHUFK«
GHOODVXDLQWURGX]LRQHDOOಬLQWHUQRGHOOಬDPELHQWH5HODVSLHJD]LRQHGHOOHVXH
YDULHFRPSRQHQWLOHGXHIXQ]LRQLFUHDWHRVVLDODSULPDSHUOಬLPSRUWD]LRQHGL
PDWULFLHODVHFRQGDSHULOFDOFRORGHJOLLQGLFL6HPSUHLQTXHVWRFDSLWRORVL
WURYDXQDVSLHJD]LRQHGLTXHVWHPLVXUHHODORURUHOD]LRQHFRQLOFDSLWDOH
VRFLDOH
,QILQHQHOWHU]RFDSLWRORVLLOOXVWUDXQಬDSSOLFD]LRQHSUDWLFDGHOOHIXQ]LRQL
FUHDWHDWWUDYHUVRXQಬDQDOLVLFRQGRWWDVXLJUXSSLGLVWXGLRHVLVWHQWLDOOಬLQWHUQR
GHOODIDFROW¢GLVWDWLVWLFDGHOOಬXQLYHUVLW¢GHJOLVWXGLGL3DGRYD- 6 - 
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6RFLDO1HWZRUN$QDO\VLV
- 7 - 
 

/D6RFLDO1HWZRUN$QDO\VLV61$RYYHURDQDOLVLGHLUHWLFROLVRFLDOLªXQD
UHFHQWHPHWRGRORJLDGLDQDOLVLGHOOHUHOD]LRQLVRFLDOLVYLOXSSDWDVLDSDUWLUHGDL
FRQWULEXWLGL-DFRE/HYL0RUHQRLOIRQGDWRUHGHOODVRFLRPHWULDVFLHQ]DFKH
DQDOL]]DOHUHOD]LRQLLQWHUSHUVRQDOL
1HOODWHRULDGHOOHUHWLVRFLDOLODVRFLHW¢ªYLVWDHVWXGLDWDFRPHUHWHGL
UHOD]LRQLSL»RPHQRHVWHVHHVWUXWWXUDWH,OSUHVXSSRVWRIRQGDQWHªFKHRJQL
LQGLYLGXRRDWWRUHVLUHOD]LRQDFRQDOWULVRJJHWWLHTXHVWRWLSRGLLWHUD]LRQH
FRQGL]LRQDRPRGLILFDLOFRPSRUWDPHQWRGLHQWUDPEL
/RVFRSRSULQFLSDOHGHOOಬDQDOLVLGLQHWZRUNªDSSXQWRTXHOORGLLQGLYLGXDUHH
DQDOL]]DUHWDOLOHJDPLWUDJOLLQGLYLGXLFRVLGDVFRSULUHVFKHPLULFRQGXFLELOLD
VWUXWWXUHUHOD]LRQDOLGHWHUPLQDQGRQHOHFRQGL]LRQLGLRULJLQHHGLQILQHGL
ULOHYDUQHOHFRQVHJXHQ]HSHUOಬD]LRQH

/D61$FRQVLVWHLQXQLQVLHPHGLWHFQLFKHGLDQDOLVLVWUXWWXUDOHFKHSHU´VL
EDVDQRVXTXDWWURSRVWXODWLUHODWLYLDOODUHDOW¢VRFLDOH- 8 - 
 
D ,OFRPSRUWDPHQWRGHOOಬDWWRUHªLQWHUSUHWDELOHSULQFLSDOPHQWHLQWHUPLQLGL
YLQFROLVWUXWWXUDOLDOOಬD]LRQHSLXWWRVWRFKHLQWHUPLQLGLOLEHUW¢GLVFHOWD
WUDFRUVLGLD]LRQHDOWHUQDWLYL
E /DVSLHJD]LRQHGHLIHQRPHQLVRFLDOLGHYHHVVHUHULFHUFDWDQHOOH
UHOD]LRQLWUDJOLHOHPHQWLSLXWWRVWRFKHQHOOHFDUDWWHULVWLFKHGHJOL
HOHPHQWL
F /HWHFQLFKHGLDQDOLVLVLFRQFHQWUDQRVXOODQDWXUDUHOD]LRQDOHGHOOD
VWUXWWXUDVRFLDOHHVRVWLWXLVFRQRRLQWHJUDQROHWHFQLFKHVWDWLVWLFKH
FODVVLFKHFKHVLEDVDQRVXHOHPHQWLFRQVLGHUDWLLQGLSHQGHQWLWUDORUR
G /DIRUPDGHOOHUHOD]LRQLVRFLDOLSX´DVXDYROWDHVVHUHVSLHJDWDLQSDUWH
FRPHOಬHVLWRGHOOHVFHOWHGHJOLDWWRULLQGLYLGXDOLRFROOHWWLYLFKH
UDSSUHVHQWDQRLQRGLGHOUHWLFROR&KLHVL
%HQFK«QHOOHVFLHQ]HVRFLDOLQHVVXQDSURFHGXUDGLULFHUFDHWDQWRPHQRXQR
VWUXPHQWRDQDOLWLFRSRVVDQRHVVHUHFRQVLGHUDWHWHRULFDPHQWHQHXWUDOL
OಬDQDOLVLGHLUHWLFROLVLSUHVWDDGDSSOLFD]LRQLWHRULFDPHQWHRULHQWDWHLQGLUH]LRQL
PROWRGLYHUVHDOORVWHVVRPRGRLQFXLOHWHFQLFKHGLDQDOLVLGHOODPDWULFHGHL
GDWLWUDGL]LRQDOHSRVVRQRHVVHUHXWLOL]]DWHLQDPELWLWHRULFLPROWRGLYHUVL,O- 9 - 
 
IDWWRFKHOಬDQDOLVLGHLUHWLFROLVLDVWDWDXWLOL]]DWDQHOOHULFHUFKHHPSLULFKHGL
VYDULDWHGLVFLSOLQHFRQIHUPDTXHVWDVXDYHUVDWLOLW¢
/DVRFLDOQHWZRUNDQDO\VLVVWDSUHQGHQGRPROWRSLHGHQHOFDPSRGHOOH
VFLHQ]HVRFLDOLHGLOPRWLYRªSUHVWRGHWWROಬLGHDFKHLIHQRPHQLVRFLDOL
SRVVDQRHVVHUHUDSSUHVHQWDWLGDUHWLGLUHOD]LRQLFKHODVRFLHW¢SRVVDHVVHUH
DVVLPLODWDDGXQDVRUWDGLUHWHHFKHOHD]LRQLGHJOLDWWRULVRFLDOLSRVVDQR
HVVHUHUDIILJXUDWHFRPHHVLWRGLYLQFROLSUHQGHPROWRFRQVHQVRLQTXHVWR
DPELWRSHUFK«FRPHPROWLVWXGLRVLDIIHUPDQRTXHVWLFRQFHWWLVLDYYLFLQDQR
PROWRDOODQDWXUDGHOODVRFLHW¢PRGHUQDHTXLQGLOಬDQDOLVLGHLUHWLFROLªPROWR
SL»DGHJXDWDGHOODFODVVLFDDQDOLVLVXFDPSLRQLGLFDVL,QIDWWLODQHWZRUN
DQDO\VLVVLRFFXSDGLUHWWDPHQWHGHJOLHOHPHQWLFRVWLWXWLYLGHOODVRFLHW¢ದOH
UHOD]LRQLWUDJOLDWWRULದDOFRQWUDULRGHOOHWHFQLFKHWUDGL]LRQDOLFKHVLVIRU]DQR
GLLQWHUSUHWDUHODUHDOW¢VRORLQGLUHWWDPHQWHDWWUDYHUVRJOLDWWULEXWLGLLQGLYLGXL
VLQJRODUPHQWHSUHVL:HOPDQQKDVRWWROLQHDWRFKHOHDQDOLVLGHOOHUHWL
SHUVRQDOLVLVRQREHQLQWHJUDWHFRQLPHWRGLGLULFHUFDWUDGL]LRQDOLLQGLYLGXDELOL
QHOOHVXUYH\V
8QHVHPSLR&RPHVLFHUFDXQODYRUR
- 10 - 
 

3HUDVVLPLODUHPHJOLRTXHVWHLQIRUPD]LRQLYLSRUWRDOODOHWWXUDXQSLFFROR
HVHPSLRFKHVSLHJDOHGLIIHUHQ]HEDVLODULWUDXQಬDQDOLVLWUDPLWHLPSRVWD]LRQL
WUDGL]LRQDOLHGXQDDSSURFFLDQGRLOPHWRGRGHOODUHWHGDSDUWHGLVWXGLRVLVXO
IXQ]LRQDPHQWRGHOPHUFDWRGLODYRUR
8WLOL]]DQGRLOSULPRFULWHULRVLVHSDUDLQQDQ]LWXWWROಬDSSURFFLRPDFURGD
TXHOORPLFURPHWWHQGRDGLVSRVL]LRQHWHFQLFKHGLIIHUHQWL3HULOSULPROLYHOOR
GLVROLWRVLYDDGDQDOL]]DUHOಬDQGDPHQWRGLLQGLFDWRULDJJUHJDWLVXEDVH
WHUULWRULDOHSHUDYHUHXQDVWLPDLQGLUHWWDGLFRPSRUWDPHQWLFRQFUHWLVRWWRSRVWL
DYLQFROLGLPHUFDWR$OLYHOORPLFURLQYHFHXQULVXOWDWRVRGGLVIDFHQWHVL
RWWLHQHPRGHOOL]]DQGRLOFRPSRUWDPHQWRUD]LRQDOHHPDVVLPL]]DQWHGHOOಬDWWRUH
FKHFHUFDODYRURVXOODEDVHGHOFDSLWDOHLQYHVWLWRSHUODSURSULRIRUPD]LRQHHG
HYHQWXDOPHQWHVXOODEDVHGHOOHVWUDWHJLHGLUHWULEX]LRQHGHOOHDWWLYLW¢WUDL
PHPEULGHOQXFOHRIDPLOLDUH1HOFDVRTXHVWRVWXGLRIRVVHFRQGRWWRGD
VRFLRORJLVLLQVHULVFRQRDQFKHYDULDELOLFXOWXUDOLVHPSUHOHJDWHDOOಬLGHQWLW¢
VRFLDOHGHOOಬDWWRUH,QGHILQLWLYDYHQJRQRSULYLOHJLDWHOHLQIRUPD]LRQLUHODWLYH
DOOHFDUDWWHULVWLFKHLQGLYLGXDOLVHQ]DFRJOLHUHOHPRGDOLW¢FKHSHUPHWWRQRDJOL
DWWRULGLLQGLYLGXDUHHULFRSULUHSRVWLYDFDQWL- 11 - 
 
/ಬDSSURFFLRGLUHWHLQYHFHSRQHDOFHQWURGHOORVWXGLRLOPRGRLQFXLOH
SHUVRQHRWWHQJRQROHLQIRUPD]LRQLVXOOHRSSRUWXQLW¢GLODYRUR,QTXHVWRPRGR
YHQJRQRDQDOL]]DWLFRQWHPSRUDQHDPHQWHVLDJOLDVSHWWLPLFURFKHTXHOOL
PDFURGHOPHUFDWR/ಬDQDOLVLGHLUHWLFROLSHUPHWWHDQFKHGLLQGLYLGXDUHOD
SRVL]LRQHVWUDWHJLFDGLFKLPHJOLRªLQJUDGRGLIRUQLUHLQIRUPD]LRQLXWLOLDOOD
ULFHUFDGLXQODYRURLOWLSRGLOHJDPHFKHLQWHUFRUUHWUDOಬDWWRUHHOಬLQIRUPDWRUH
ODOXQJKH]]DGHOODFDWHQDGLFRQRVFHQ]HHQWURFXLOHVHJQDOD]LRQLSDVVDQR
'DJOLVWXGLGL0DUN*UDQRYHWWHUVLPHWWHLQOXFHFKHSHULODYRUDWRUL
SURIHVVLRQDOL]]DWLOHLQIRUPD]LRQLULOHYDQWLSURYHQJRQRSL»IUHTXHQWHPHQWHGD
FRQWDWWLGLVHPSOLFHFRQRVFHQ]DPHQWUHOಬDLXWRGLDPLFLHSDUHQWLVWUHWWLª
PROWRUDUR(ಬHYLGHQWHLOIDWWRFKHJOLXOWLPLFKHKRGHVFULWWRVLDQRPROWR
PRWLYDWLDGDLXWDUHFKLFHUFDODYRURPDQRQVLWURYDQRQHOODSRVL]LRQH
VWUXWWXUDOHPLJOLRUHSHUSRWHUORIDUHPROWRSUREDELOPHQWHSHUFK«FRQGLYLGRQR
ORVWHVVRDPELHQWHFRQLOVRJJHWWRSUHVRLQHVDPHHGLIILFLOPHQWHSRVVRQR
GLVSRUUHGLLQIRUPD]LRQLXOWHULRULULVSHWWRDTXHOOHJL¢LQSRVVHVVRGDOOಬDWWRUH,Q
FRQFOXVLRQHLOIDWWRGLFRQGLYLGHUHOHJDPLIRUWLQRQDLXWDODULFHUFDGLXQ
ODYRUR(IIHWWRFRQWUDULRVLKDTXDQGRLOODYRURªGHTXDOLILFDWRVRSUDWWXWWRQHL
VHWWRULFDUDWWHUL]]DWLGDVWDJLRQDOLW¢QHOOಬRFFXSD]LRQHDOLPHQWDUHQRQVRORLO- 12 - 
 
UHFOXWDPHQWRPDDQFKHOಬRUJDQL]]D]LRQHSURGXWWLYDSDVVDQRDQFRUD
DWWUDYHUVROHUHWLIDPLOLDUL
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5HWHHJRFHQWUDWD
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
8QDUHWHVRFLDOHFRQVLVWHLQXQJUXSSRGLSHUVRQHFRQQHVVHWUDGLORURGD
GLYHUVLOHJDPLVRFLDOLTXDOLSRVVRQRHVVHUHODVHPSOLFHFRQRVFHQ]DYLQFROL
IDPLOLDULUDSSRUWLGLODYRUR(VHPSLGLVRFLDOQHWZRUNSRVVRQRHVVHUH
FRPXQLW¢GLVSRUWLYLFKHVLULWURYDQRSHUWLIDUHODSURSULDVTXDGUDJUXSSLGL
IHGHOLXQLWLVRWWRODVWHVVDIHGHFRQIUDWHUQLWHVHJUHWHWLSRODPDVVRQHULDHWFಹ
/DUHWHHJRFHQWUDWDFRVWLWXLVFHXQSDUWLFRODUHVRWWRJUXSSRGHOOHWUDGL]LRQDOL
UHWLVRFLDOL4XHVWHVRQRFDUDWWHUL]]DWHGDXQDWWRUHIRFDOHFKLDPDWRHJRGD
XQLQVLHPHGLVRJJHWWLFKLDPDWLDOWHUHGDLOHJDPLFKHOLFROOHJDQR1HO
IRUPDUHTXHVWRWLSRGLUHWHªOಬDWWRUHIRFDOHDIRUQLUHLQRPLQDWLYLGHJOLDOWHU
FRQFXLKDFRQWDWWLVSHFLILFDQGRFDUDWWHULVWLFKHHOHJDPLFKHDVXRSDUHUH
LQWHUFRUURQRWUDLVRJJHWWLQRPLQDWL,QTXHVWRSDUWLFRODUHFDVRGLIDWWRªHJR
LOFHQWURGHOODUHWH


,O&DSLWDOHVRFLDOHHEXFKLVWUXWWXUDOL
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
0ROWLDSSURFFLWHRULFLKDQQRFHUFDWRGLGHILQLUHLOFDSLWDOHVRFLDOHQHOFRUVRGHO
WHPSRWXWWRUDHVLVWHXQDVRUWDGLFRQIXVLRQHVXTXHVWRWHUPLQHWUDLWDQWL
VWXGLRVLUHQGHQGRLPSUREDELOHODFUHVFLWDFXPXODWLYDGLFRQRVFHQ]H
VXOOಬDUJRPHQWR'HOORVWHVVRSDUHUHVRQRDQFKH1DO/LQH%RQQLH(ULFNVRQ
/LQH(ULFNVRQFKHVRVWHQJRQRರDSSURFFLGLIIHUHQWLKDQQRFRQGRWWRD
PLVXUHGLFDSLWDOHVRFLDOHQXPHURVHHOLEHUDPHQWHFRVWUXLWHUHQGHQGR
LPSRVVLELOHYDOXWDUHODYDOLGLW¢GHOFRQFHWWRHGHOODWHRULDROಬDFFXPXOD]LRQHGL
ULVFRQWULHPSLULFLರ/DSULPDDSSDUL]LRQHGHOFRQFHWWRGLFDSLWDOHVRFLDOHVL
WURYDJL¢DSDUWLUHGDOFKHYLHQHGHILQLWRGD/\GLD-+DQLIDQDOWHPSR
LVSHWWRUHVFRODVWLFRGHO:HVW9LUJLQLDFRPHಯTXHJOLHOHPHQWLWDQJLELOLFKH
FRQWDQRSL»GLRJQLDOWUDFRVDQHOODYLWDTXRWLGLDQDGHOOHSHUVRQHODEXRQD
YRORQW¢OಬDPLFL]LDODSDUWHFLSD]LRQHHLUDSSRUWLVRFLDOLWUDFRORURFKH
FRVWLWXLVFRQRXQJUXSSRVRFLDOH6HXQDSHUVRQDHQWUDLQFRQWDWWRFRQLVXRL
YLFLQLHTXHVWLDSURSULDYROWDFRQDOWULYLFLQLVLGHWHUPLQDXQಬDFFXPXOD]LRQH
GHOFDSLWDOHVRFLDOHರ+DQLIDQ4XHVWRFRQFHWWRVFRPSDUYHWUDQQH
TXDOFKHDFFHQQRFKHQRQKDDYXWRSDUWLFRODUHULVFRQWURILQRDOFRQWULEXWRGL
3LHUUH%RXUGLHXFKHGHILQLVFHLOFDSLWDOHVRFLDOHDSDUWLUHGDXQDSL»DPSLD- 15 - 
 
WHRULDVXOOHIRUPHGLFDSLWDOH3HUFDSLWDOHVRFLDOHVLLQWHQGHಯOಬLQVLHPHGHOOH
ULVRUVHDWWXDOLHSRWHQ]LDOLFKHVRQROHJDWHDOSRVVHVVRGLXQDUHWHGXUHYROHGL
UHOD]LRQLSL»RPHQRLVWLWX]LRQDOL]]DWHGLLQWHUFRQRVFHQ]DHGLLQWHU
ULFRQRVFLPHQWRRLQDOWULWHUPLQLDOOಬDSSDUWHQHQ]DDXQJUXSSRಹ,OYROXPH
GLFDSLWDOHVRFLDOHSRVVHGXWRGDXQSDUWLFRODUHDJHQWHGLSHQGHGXQTXH
GDOOಬDPSLH]]DGHOODUHWHGLOHJDPLFKHHJOLSX´HIILFDFHPHQWHPRELOLWDUHHGDO
YROXPHGLFDSLWDOHHFRQRPLFRFXOWXUDOHHVLPEROLFRGHWHQXWRGDFLDVFXQRGL
FRORURFXLHJOLªOHJDWRರ%RXUGLHX
'DTXHVWDGHILQL]LRQHVLLQWXLVFHFRPHOಬ$XWRUHYRJOLDHVSULPHUHLOFRQFHWWRGL
FDSLWDOHVRFLDOHFRPHULVRUVDLQGLYLGXDOHQDWDGDOODUHWHGLUHOD]LRQLFRQDOWUL
LQGLYLGXLWUDODVFLDQGRLOIDWWRFKHSRVVDHVVHUHXQDSURSULHW¢GHOODUHOD]LRQH
LQWHULQGLYLGXDOH'LDOWUDRSLQLRQHªLQYHFH-DPHV&ROHPDQಯLO
FDSLWDOHVRFLDOHªGHILQLWRGDOODVXDIXQ]LRQH1RQVLWUDWWDGLXQಬHQWLW¢VLQJROD
PDGLXQDYHULW¢GLGLIIHUHQWLHQWLW¢FKHKDQQRGXHFDUDWWHULVWLFKHLQFRPXQH
FRQVLVWRQRWXWWHGLXQGHWHUPLQDWRDVSHWWRGHOODVWUXWWXUDVRFLDOHHUHQGRQR
SRVVLELOLGHWHUPLQDWHD]LRQLGHJOLLQGLYLGXLFKHVLWURYDQRGHQWURTXHVWD
VWUXWWXUDಹ8QDGDWDIRUPDGLFDSLWDOHVRFLDOHFKHªSUH]LRVDQHOIDFLOLWDUH
FHUWHD]LRQLSX´HVVHUHQRQXWLOHRSHUILQRGDQQRVDSHUDOWUH'LYHUVDPHQWH- 16 - 
 
GDDOWUHIRUPHGLFDSLWDOHLOFDSLWDOHVRFLDOHULVLHGHQHOODVWUXWWXUDGHOOH
UHOD]LRQLWUDJOLDWWRULHVVRQRQVLWURYDQHJOLLQGLYLGXLQ«QHJOLLQSXWILVLFLDOOD
SURGX]LRQHರ&ROHPDQWUDGLW/ಬ$XWRUHTXLQGLVSHFLILFD
FKHLOFDSLWDOHVRFLDOHULVLHGHQHOODVWUXWWXUDGHOOHUHOD]LRQLDQFKHVHGDOSXQWR
GLYLVWDPHWRGRORJLFRIDULIHULPHQWRHVSOLFLWRDGD]LRQLLQGLYLGXDOLLQGLSHQGHQWL
1DQ/LQLQYHFHVLLQWHUHVVDVRSUDWWXWWRDOODSRVL]LRQHGDOVRJJHWWRDOOಬLQWHUQR
GL XQD UHWH H GHILQLVFH LO FDSLWDOH VRFLDOH FRPH OH ಯULVRUVH HPEHGGHG
WUDGXFLELOHFRPHಯLQFRUSRUDWDರLQXQDVWUXWWXUDVRFLDOHFKHVRQRUHSHULWHHR
PRELOLWDWHGDOOಬLQGLYLGXRLQD]LRQLGRWDWHGLILQLರ(OHPHQWLSULQFLSDOLGHOOಬDQDOLVL
HGHOODULFHUFDVRQRLFRQFHWWLGLULVRUVDHPEHGGHGUHVRXUFHHGLUHOD]LRQH
LQWHVD FRPH QHWZRUN ORFDWLRQ 3HU HPEHGGHG UHVRXUFH VL LQWHQGH OD
ULFFKH]]DLOSRWHUHHORVWDWXVSURSULGHJOLLQGLYLGXLFRQLTXDOLLOVRJJHWWRGL
FXL FL LQWHUHVVD VWXGLDUH LO FDSLWDOH VRFLDOH ª LQ LQWHUD]LRQH SHU QHWZRUN
ORFDWLRQVLLQWHQGHLQYHFHODSRVL]LRQHRFFXSDWDGDOVRJJHWWRHJRSRVL]LRQH
GLSRQWHDOOಬLQWHUQRGHOODVXDUHWHGLUHOD]LRQLFRQJOLDOWHULQPRGRGDSRWHU
PRELOLWDUHOHPLJOLRULULVRUVHHRWWHQHUHPDJJLRULYDQWDJJL
/ಬXOWLPR SDUHUH FKH ULFKLDPR DOOಬDWWHQ]LRQH GHO OHWWRUH ª TXHOOR IRUQLWR GD
5RQDOG%XUWFKHDSSURIRQGLVFHHGLQTXDOFKHPDQLHUDLQQRYDODWHRULDGL/LQ- 17 - 
 
,QXQVXRVDJJLROಬ$XWRUHGHILQLVFHLOFDSLWDOHVRFLDOHFRPHXQDPHWDIRUDGHO
YDQWDJJLRಯ/DVRFLHW¢SX´HVVHUHYLVWDFRPHXQPHUFDWRQHOTXDOHLVRJJHWWL
VFDPELDQR XQD YDULHW¢ GL EHQL H GL LGHH QHO SURVHJXLPHQWR GHL ORUR ILQL
$OFXQLLQGLYLGXLRDOFXQLJUXSSLGLLQGLYLGXL UDJJLXQJRQRPHJOLROHSURSULH
ILQDOLW¢QHOVHQVRFKHRWWHQJRQRYDQWDJJLSL»JUDQGLGHLORURVIRU]L$OFXQL
JRGRQRGLEHQHILFLSL»HOHYDWLHGLYHQWDQRLPSRUWDQWLSL»YHORFHPHQWHGLDOWUL
ಹ,QWHUPLQLGLFDSLWDOHXPDQRODVSLHJD]LRQHGLWDOHLQHJXDJOLDQ]DULVLHGH
QHOIDWWRFKHJOLLQGLYLGXLFKHULHVFRQRPHJOLRVRQRSL»DELOLVRQRFLRªSL»
LQWHOOLJHQWL SL» TXDOLILFDWL ಹ ,O FDSLWDOH VRFLDOH ª LO FRPSOHWDPHQWR
FRQWHVWXDOHGHOFDSLWDOHXPDQR/DPHWDIRUDGHOFDSLWDOHVRFLDOHVRVWLHQHFKH
L VRJJHWWL FKH DJLVFRQR PHJOLR VRQR DQFKH LQ TXDOFKH PRGR ಯFRQQHVVL
PHJOLRರರ%XUW
&LVRQRGXHPRGLGLDIIURQWDUHLQPDQLHUDGLYHUVDODಯPLJOLRUHFRQQHVVLRQHರ
GDXQDSDUWHFಬªLOGLEDWWLWRVXOODQHWZRUNFORVXUHFKLXVXUDGHOODUHWHSHULO
TXDOHLUHWLFROLDOWDPHQWHGHQVLGRWDQRFRORURFKHOLIRUPDQRGLXQDOWROLYHOOR
GLFDSLWDOHVRFLDOHSRLFK«JDUDQWLVFRQRXQLPPHGLDWRHUDSLGRDFFHVVRDOOH
LQIRUPD]LRQLHIDFLOLWDQROಬHIILFDFLDGHOOHVDQ]LRQLIDYRUHQGRODSURSHQVLRQHD
FRQFHGHUHILGXFLDLQWHUSHUVRQDOHGDOOಬDOWUDLOGLEDWWLWRGHJOLVWUXFWXUDOKROHV- 18 - 
 
EXFKLVWUXWWXUDOLFKHGHVLJQDQROಬDVVHQ]DGLOHJDPLWUDFRQWDWWLQRQ
ULGRQGDQWLSRUWDDFRQVLGHUDUHLOFDSLWDOHVRFLDOHLQIXQ]LRQHGHOOHRSSRUWXQLW¢
FKHVLKDQQRDOOಬLQWHUQRGLXQDVWUXWWXUDVRFLDOHGLHVHUFLWDUHODIXQ]LRQHGL
EURNHU2JQXQRGLTXHVWLEXFKLQHOODVWUXWWXUDVRFLDOHLQIDWWLUDSSUHVHQWD
OಬRSSRUWXQLW¢SHULOVRJJHWWRODFXLUHWHDEEUDFFLDTXHVWREXFRVWUXWWXUDOHGL
PHGLDUHLOIOXVVRGLLQIRUPD]LRQLIUDVRJJHWWLHGLFRQWUROODUHLSURJHWWLFKH
FRQQHWWRQRJOLLQGLYLGXLDLODWLRSSRVWLGHOEXFRVWUXWWXUDOH4XHVWRFRQFHWWRVL
HVWHQGHDQFKHDOODFUHDWLYLW¢ODVFLQWLOODFUHDWLYDFRQVLVWHQHOYHGHUHSRQWL
ODGGRYHJOLDOWULYHGRQREXFKLVWUXWWXUDOL/DPHGLD]LRQHIUDEXFKLVWUXWWXUDOL
UDSSUHVHQWDFDSLWDOHVRFLDOH3HUJOLLQGLYLGXLHLJUXSSLOHUHWLFKH
DEEUDFFLDQRLEXFKLVWUXWWXUDOLVRQRDVVRFLDWHDFUHDWLYLW¢HVXFFHVVR
SURPR]LRQLDQWLFLSDWHHULFRPSHQVHSL»DOWH
4XHVWಬXOWLPLGXH$XWRULFKLDULVFRQRFKHLOFDSLWDOHVRFLDOHªXQDULVRUVDFKH
QRQDSSDUWLHQHQ«DJOLLQGLYLGXLQ«DOODFROOHWWLYLW¢EHQV®FRQVLVWHQHOOH
UHOD]LRQLFKHPHGLDQRLOUDSSRUWRWUDLQGLYLGXRHVRFLHW¢(GªSURSULRGD
TXHVWLFRQFHWWLFKHVLSDUWLU¢SHUDIIURQWDUHOಬDQDOLVLSHUFK«LQTXDOFKHPRGR
VRQRLIRQGDPHQWLSHUOಬDQDOLVLVWUXWWXUDOH
- 19 - 
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
/LEUHULDಯHJRQHWರ
- 20 - 
 
&RPHJL¢HVSRVWRQHOFDSLWRORLQWURGXWWLYROಬLGHDGLFUHDUHXQDQXRYR
SDFFKHWWRGLIXQ]LRQLSHUOಬDQDOLVLVWUXWWXUDOHGLXQDUHWHVRFLDOHQDVFHGDOOD
GLIILFROW¢GಬXWLOL]]RGHJOLVWUXPHQWLGHOODOLEUHULD61$TXDQGRFLWURYDDG
HVDPLQDUHXQDUHWHHJRFHQWUDWD
,QQDQ]LWXWWRVLGHYHVSLHJDUHFKHLUHWLFROLHJRFHQWUDWLFKHDQGUHPRDG
DQDOL]]DUHVLSUHVHQWDQRFRPHPDWULFLGLDGLDFHQ]DGLLQGLYLGXLTXLQGLSHU
ODYRUDUHFRQLGDWLDGLVSRVL]LRQHQHOOಬDELHQWH5VLªSURFHGXWRDG
LPSOHPHQWDUHXQDIXQ]LRQHFKLDPDWDUHDGHJRQHWFKHLPSRUWDTXHVWL
UHWLFROLGDILOHVDOYDWLLQIRUPDWR&69OLSXOLVFHHOLSRUWDLQIRUPDPDWULFLDOH
1HOODSURVVLPDSDJLQDªLPSOHPHQWDWRORVFULSWGHOODIXQ]LRQH
 
 
 
 
 
 
 
)XQ]LRQHUHDGHJRQHW
function(file, sep=",", dec=".", ego.name="EGO") { - 21 - 
 
  dat <- read.csv(file, header=T, sep= sep) 
  dat <- dat[!is.na(dat[,ego.name]),, drop = FALSE] 
 
  rownms <- dat[,1] 
  colnms <- rownms  
  dat <- as.matrix(dat[,-1, drop = FALSE]) 
  rownames(dat) <- rownms 
  colnames(dat) <- colnms 
   
  idego <- which(rownames(dat)==ego.name) 
  dat <- dat[c(idego,setdiff(1:dim(dat)[1],idego)),, drop = FALSE] 
  idego <- which(colnames(dat)==ego.name) 
  dat <- dat[,c(idego,setdiff(1:dim(dat)[1],idego)), drop = FALSE] 
  keep <- intersect(rownames(dat), colnames(dat)) 
  dat <- dat[keep,keep, drop = FALSE] 
  dat 
} 
,OULVXOWDWRGHOODIDVHGLLPSRUWD]LRQHPDWULFLGLDGLDFHQ]DVDU¢GXQTXH
WUDWWDWRLQPRGRGDRWWHQHUHGLYHUVLWLSLGLLQGLFLFKHVDUDQQRSRLXWLOL]]DWLSHU
FRQGXUUHXQಬDQDOLVLGLWLSRVWDWLVWLFRVXLUHWLFROLDGLVSRVL]LRQH
(FFRGXHHVHPSLGLPDWULFLGLDGLDFHQ]DJOLHOHPHQWLGHOODPDWULFH
UDSSUHVHQWDQRLOHJDPLWUDJOLDWWRULGRYHHVLVWHXQOHJDPHHDOWULPHQWL- 22 - 
 
1HOODSULPD$WXWWLJOLDWWRULKDQQROHJDPLFRQJOLDOWULQHOODVHFRQGD%
LQYHFHDOFXQLQRQVRQRLQUHOD]LRQHFRQDOWULDWWRUL6LXVHUDQQRTXHVWHGXH
PDWULFLSHUXQDGLPRVWUD]LRQHSUDWLFDGHOIXQ]LRQDPHQWRGHJOLLQGLFL
0  1  1  1 
1  0  1  1 
1  1  0  1 
1  1  1  0 

$    %
1HOOHPDWULFL$H%FRPHVLSX´QRWDUHJOLHOHPHQWLGHOODGLDJRQDOHVRQR
GHJOL]HUL,OPRWLYRªFKHHVVHQGRXQDPDWULFHGLDGLDFHQ]DJOLDWWRULQRQ
SRVVRQRDYHUHUHOD]LRQLFRQORURVWHVVL
*OLLQGLFLGHULYDQRLQSDUWHGDOODOLEUHULD61$GHQVLW\GHJUHHHIILFLHQF\
KLHUDUFK\FHQWUDOL]DWLRQDOWULVRQRVWDWLLPSOHPHQWDWLSHUFRQVHQWLUH
XQಬDQDOLVLSL»DPSLDHVSHFLILFDGHLUHWLFROLHJRFHQWUDWLHIIHFWLYHVL]HH
FRQVWUDLQW1HOSURVVLPRSDUDJUDIRYLªODVSLHJD]LRQHGHWWDJOLDWDGLWXWWLJOL
LQGLFLSUHVHQWLQHOODOLEUHULDFUHDWDHGLQDOFXQLLOORUROHJDPHFRQLOFDSLWDOH
VRFLDOH
,QGLFL
0  1  0  0 
1  0  1  1 
1  1  0  0 
0  1  1  0 - 23 - 
 


·  'HQVLW¢GHQVLW\
/DGHQVLW¢GLXQDUHWHªXQDSURSULHW¢VWUXWWXUDOHDOLYHOORGLJUXSSRFKH
FRQVLGHUDLOUDSSRUWRWUDLOHJDPLSUHVHQWLQHOODUHWHVXTXHOOLSRVVLELOL3HUXQ
JUDIRQRQRULHQWDWRIRUPDOPHQWHDYUHPR
οൌ
ܮ
݃ሺ݃ െ ͳሻȀʹ
ൌ
ʹܮ
݃ሺ݃ െ ͳሻ

/DGHQVLW¢GLXQDUHWHYDULDWUDH9DOHVHQHVVXQOHJDPHGHOODUHWHª
SUHVHQWHRYYHURVHWXWWLLQRGLVRQRLVRODWLYDOHVHRJQLDWWRUHªDGLDFHQWH
DWXWWLJOLDOWUL,QTXHVWಬXOWLPRFDVRLOJUDIRVLGLFHFRPSOHWR/DGHQVLW¢SX´
DYHUHUHOD]LRQLSRVLWLYHRQHJDWLYHFRQLOFDSLWDOHVRFLDOHSRLFK«LUHWLFROL
SDUWLFRODUPHQWHGHQVLULHVFRQRDIDFLOLWDUHLORURPHPEULQHOUDJJLXQJLPHQWRGL
DOFXQHILQDOLW¢DGHVHPSLRQHOOಬRWWHQHUHUDSLGDPHQWHXQಬLQIRUPD]LRQH
PHQWUHSRVVRQRHVVHUHGLRVWDFRORSHULOUDJJLXQJLPHQWRGLDOWUHDG
HVHPSLRQHOOಬHYLWDUHGLHVVHUHFRQWDJLDWLGDXQDPDODWWLD4XHVWRLQGLFHQHO
SDFFKHWWRFUHDWRªVWDWRULFKLDPDWRGDOODOLEUHULD61$WUDPLWHODIXQ]LRQH
JGHQFKHVLRFFXSDGLFDOFRODUHODGHQVLW¢GLWXWWDODUHWH3HUTXDQWR- 24 - 
 
ULJXDUGDOಬDSSURFFLRHJRFHQWULFRªQHFHVVDULDXQDSUHFLVD]LRQHLPSRUWDQWH
VXOPRGRGLFDOFRODUHODGHQVLW¢,QXQDUHWLFRORHJRFHQWUDWRªFRQVXHWXGLQH
PLVXUDUHODGHQVLW¢WUDVFXUDQGROಬDWWRUHVXFXLªIRFDOL]]DWDOಬDWWHQ]LRQHHL
VXRLFRQWDWWLGLUHWWLSHUFRQFHQWUDUVLVRORVXLOHJDPLFKHHVLVWRQRWUDTXHVWL
FRQWDWWL4XLQGLVLªFRVWUXLWRXQDOWURLQGLFDWRUHFKLDPDWRHJRJGHQFKH
FDOFRODTXHOORFKHªVWDWRDSSHQDGHVFULWWR
$SSOLFDQGROಬLQGLFHDOOHPDWULFH$GLHVHPSLRDEELDPRFKHVLDODGHQVLW¢
WRWDOHFKHTXHOODHJRFHQWUDWDVRQRXJXDOLDHVVHQGRODPDWULFHFRPSOHWD
1HOODPDWULFH%DEELDPRLQYHFH
GHQVLW\ HJRJGHQ
 

·  *UDGLGHJUHH
/ಬLQWHUSUHWD]LRQHSL»VHPSOLFHGHOFRQFHWWRGLFHQWUDOLW¢ªGDWDGDOFRPSXWR
GHLJUDGLTXHVWDPLVXUDVLFRQFHQWUDVXJOLDUFKLFKHFROOHJDQRXQGDWRYHUWLFH
DOVXRYLFLQDWRHVHPSOLFHPHQWHQHFRQWDLOQXPHUR/ಬDWWRUHFRQLOJUDGRSL»
DOWRUDSSUHVHQWDPHWDIRULFDPHQWHLOOXRJRQHOJUXSSRGRYHಯOHFRVH- 25 - 
 
DFFDGRQRರ,QFRQWUDVWRJOLDWWRULFRQXQEDVVRJUDGRUDSSUHVHQWDQROH
SRVL]LRQLSHULIHULFKHQHOODUHWHHVWUHPL]]DQGRVHDYHVVLPRXQDWWRUHLVRODWR
JUDGRHGHFLGHVVLPRGLHOLPLQDUORQXOODFDPELHUHEEHQHOODGLVSRVL]LRQH
GHLOHJDPLWUDJOLDOWULDWWRUL,OJUDGRGLXQYHUWLFHYDULDGDDJLOYHUWLFHª
FROOHJDWRFRQWXWWLJOLDOWUL3HUFDOFRODUHLOJUDGRGLXQYHUWLFHªTXLQGL
VXIILFLHQWHFRQWDUHLOQXPHURGHJOLDUFKLLQFLGHQWLDGHVVRRSSXUHVRPPDUHL
YDORULGLULJDRGLFRORQQDDFXLLOYHUWLFHDSSDUWLHQHQHOODPDWULFHGL
DGLDFHQ]D
6HLOJUDIRªRULHQWDWRLOFRQFHWWRGLJUDGRVLDPSOLDSRLFK«SRVVLDPR
SUHQGHUHLQFRQVLGHUD]LRQHODGLUH]LRQHGHOODUHOD]LRQH7XWWLJOLDUFKLFKH
RULJLQDQRGDOYHUWLFHQLRYYHUROHVFHOWHFRPSLXWHGDOOಬDWWRUHFKHLOYHUWLFH
UDSSUHVHQWDFRVWLWXLVFRQRLOVXRRXWGHJUHHRJUDGRLQXVFLWDWXWWLJOLDUFKL
FKHDUULYDQRDOYHUWLFHQLRYYHUROHSUHIHUHQ]HULFHYXWHGDOOಬDWWRUHFKHLO
YHUWLFHUDSSUHVHQWDFRVWLWXLVFRQRLQYHFHLOVXRLQGHJUHHRJUDGRLQHQWUDWD
/ಬLQWURGX]LRQHGLTXHVWLGXHFRQFHWWLFLSHUPHWWHGLGLVWLQJXHUHTXDWWUR
WLSRORJLHDOOಬLQWHUQRGHOOHTXDOLLWHRULFLGHLJUDILFODVVLILFDQRLYHUWLFL
LVRODWR- 26 - 
 
XQYHUWLFHªLVRODWRQHVVXQDUFRORFRLQYROJHG,QL G2QL 
7UDVPHWWLWRUH
GDOYHUWLFHRULJLQDQRGHJOLDUFKLG,QL $1'G2QL!
5LFHYLWRUH
DOYHUWLFHDUULYDQRGHJOLDUFKLG,QL!$1'G2QL 
3RUWDWRUH
RRUGLQDULRDOYHUWLFHDUULYDQRDUFKLHGLOYHUWLFHRULJLQDDUFKL
G,QL!$1'G2QL!
(VLVWHXQDFRQGL]LRQHFKHGLVWLQJXHXQSRUWDWRUHGDXQRUGLQDULRVHEEHQH
HQWUDPELDEELDQRLQGHJUHHHGRXWGHJUHHSRVLWLYLQHOQRGRSRUWDWRUHTXHVWL
GXHYDORULVRQRHQWDPELXJXDOLDG
/DUHOD]LRQHFRQLOFDSLWDOHVRFLDOHªSRVLWLYDSL»VRQROHSHUVRQHFRQFXLVL
KDQQRUHOD]LRQLSL»DOWDªODSUREDELOLW¢FKHXQDGLHVVHSRVVHJJDODULVRUVD
GLFXLVLKDELVRJQR1HOODOLEUHULDHJRQHWTXHVWRLQGLFHªULFKLDPDWRGDOOD
OLEUHULD61$GHJUHH1HOOHUHWLHJRFHQWUDWHHVVHQGRLOQRVWURSXQWR
GಬLQWHUHVVHಯ(*2ರRVVLDOಬDWWRUHIRFDOHªPROWRSL»XWLOHPLVXUDUHLOJUDGRLQ
XVFLWDHTXLQGLFRPHSDUDPHWURGHOODIXQ]LRQHVSHFLILFKHUHPRODPRGDOLW¢
RXWGHJUHH- 27 - 
 

1HOOಬHVHPSLRDEELDPR
RXWGHJUHH$ RXWGHJUHH%
 
1HOODOLEUHULDVLªLPSOHPHQWDWDDQFKHODPRGDOLW¢LQGHJUHHDQFKHVHFRPH
YHGUHPRQHOOಬDSSOLFD]LRQHLGXHLQGLFLGDQQRVHPSUHJOLVWHVVLULVXOWDWLFRPH
ªOHFLWRLPPDJLQDUH





/HSURVVLPHGXHPLVXUHVRQRVWDWHSURSRVWHGD%XUWHVRQRUHODWLYHDL
EXFKLVWUXWWXUDOL
- 28 - 
 
·  (IIHFWLYH6L]H
(VSULPHLOQXPHURGLDOWHUFXLHJRªFRQQHVVRPHQRLOJUDGRPHGLRGHJOLDOWHU
SUHVHQWLDOOಬLQWHUQRGHOODUHWHGLHJRQRQFRQWHJJLDQGRLOHJDPLFRQHJR
(VSULPHLQVRVWDQ]DLOQXPHURGLDOWHUFXLHJRªFRQQHVVRPHQRXQIDWWRUH
GLULGRQGDQ]D/ಬHIIHFWLYHVL]HUHQGHFRQWRGHOODFDSDFLW¢GLHJRGLJHWWDUH
SRQWLVXEXFKLVWUXWWXUDOLHGªLQUHOD]LRQHSRVLWLYDFRQLOFDSLWDOHVRFLDOH
GHWHQXWRGDHJR0DJJLRULVRQROHGLIIHUHQWL]RQHGHOQHWZRUNFRQFXLHJRªLQ
UHOD]LRQHPDJJLRULVDUDQQRLYDQWDJJLLQWHUPLQLLQIRUPDWLYLHGLFRQWUROORGL
HJR/ಬHIIHFWLYHVL]HGLXQVRJJHWWRLDOOಬLQWHUQRGLXQQHWZRUNVLFDOFRODQHO
PRGRVHJXHQWH
  σ ሾͳ െ σ ݌݅ݍ ݍ ݆݉ݍሿ ݆ ݍ ് ݅ǡ݆ 

GRYH݌݅ݍ ൌ
ሺݖ݅ݍ൅ݖݍ݅ሻ
σ ൫ݖ݆݅൅ݖ݆݅ ൯ ݆
݅ ് ݆  

H ݆݉ݍ ൌ
ሺݖ݆ݍ ൅ݖݍ݆ ሻ
݉ܽݔ ݇ሺݖ݆݇ ൅ݖ݆݇ ሻ݆ ് ݇  
- 29 - 
 
'RYHLOVRJJHWWRLUDSSUHVHQWDHJRHGLVRJJHWWLMUDSSUHVHQWDQRJOLDOWHU
6HOಬHIIHFWLYHVL]HªXJXDOHDRJQLFRQWDWWRGLLªIRUWHPHQWHOHJDWRDJOLDOWUL
FRQWDWWLVHOಬHIIHFWLYHVL]HFRLQFLGHFRQODGLPHQVLRQHGHOODUHWHLQRQFಬª
DOFXQDUHOD]LRQHWUDJOLLQGLYLGXLLQFRQWDWWRFRQLOVRJJHWWRL,OYDORUHGL݌݅ݍª
ODಯSURSRU]LRQHರGLOHJDPHTVXOWRWDOHGHOOHUHOD]LRQLTXHOORGL݆݉ݍLQYHFH
HVSULPHODIRU]DGHOOHJDPHWUDMHT4XHVWRLQGLFDWRUHªVWDWRLPSOHPHQWDWR
SHUFK«QRQSUHVHQWHQHOODOLEUHULD61$/DIXQ]LRQHFKHORFDOFRODKDSUHVRLO
QRPHGLHIIVL]H'LVHJXLWROಬLPSOHPHQWD]LRQHGHOODIXQ]LRQHHIIVL]HH
OಬDSSOLFD]LRQHVXOOHGXHPDWULFLGLHVHPSLR
IXQFWLRQGDWLHJRQDPH^
QGLPGDWL>@
LIQUHWXUQ1D1
6M
IRU\LQQ6M6MGDWL>HJRQDPH\@GDWL>\HJRQDPH@
ULV
IRUMLQQ^
FRQWVHWGLIIQM
9HWPD[UHS1$OHQJWKFRQW
IRUNLQVHWGLIIQM^9HWPD[>N@GDWL>MN@GDWL>NM@`
PDVVLPRPD[9HWPD[QDUP 7
VXP30
IRUILQVHWGLIIQM^I TLQIRUPXODRULJLQDOH
3LTGDWL>HJRQDPHI@GDWL>IHJRQDPH@6M
0MTGDWL>MI@GDWL>IM@PDVVLPR
VXP30VXP303LT
0MT- 30 - 
 
`
ULVULVVXP30
`
ULV
`


HIIVL]H$ HIIVL]H%
 

·  &RQVWUDLQW
,OFRQVWUDLQWWRWDOHUHQGHFRQWRGHOJUDGRLQFXLHJRVLWURYDFKLXVRHLQ
GLSHQGHQ]DGDJOLDOWHUDOOಬLQWHUQRGHOVXRUHWLFRORHGKDSHUWDQWRXQD
UHOD]LRQHWHQGHQ]LDOPHQWHQHJDWLYDFRQLOFDSLWDOHVRFLDOHSURSULRGLHJR
,OFRQVWUDLQWWRWDOHܥ݅FKHSHVDVXXQVRJJHWWRLªXJXDOHD
ܥ݅ ൌ෍݆ܿ݅
݆

'RYH
  ݆ܿ݅ ൌ ሺ݌݆݅ ൅σ ݌݅ݍ݌ݍ݆ ݍ ሻʹǡݍ ് ݅ǡ݆
- 31 - 
 
6Hܥ݅ªXJXDOHDLKDPROWLFRQWDWWLLVRODWLWUDORURVHܥ݅ªXJXDOHDLKD
XQVRORFRQWDWWRSHULOVLJQLILFDWRGLɏVLYHGDODIRUPXODGHOOಬLQGLFH
HIIHFWLYHVL]H/ಬLQGLFHGLFRQVWUDLQWKDXQDUHOD]LRQHQHJDWLYDFRQLOFDSLWDOH
VRFLDOH3L»OಬDWWRUHªYLQFRODWRPLQRULVDUDQQROHRSSRUWXQLW¢SHUOಬD]LRQH
$QFKHTXHVWಬXOWLPRªVWDWRLPSOHPHQWDWRGD]HURSHUFK«QRQHVLVWHYDQHO
SDFFKHWWR61$/ಬLQGLFHYLHQHULFKLDPDWRXWLOL]]DQGRODIXQ]LRQHFRQVWUDLQW

&RQVWUDLQWDSSOLFDWRQHOOHPDWULFL$H%
FRQVWUDLQW$ FRQVWUDLQW%
 

·  (IILFLHQ]D(IILFLHQF\
ಯ/ಬHIILFLHQ]DªHVVHQ]LDOPHQWHLOJUDGRLQFXLXQJUDIRXVDLOPLQRUQXPHUR
SRVVLELOHGLDUFKLSHUFRQQHWWHUHLSURSULYHUWLFLJL¢FRQQHVVLQHOJUDIRರ
.UDFNKDUGW- 32 - 
 
/ಬHIILFLHQ]DªTXLQGLXQDIXQ]LRQHGHOODGHQVLW¢PHGLDGHOOHFRPSRQHQWL
SUHVHQWLQHOJUDIRHUDSSUHVHQWDXQDPLVXUDGHOODULGRQGDQ]DGHOOD
FRQQHWWLYLW¢
/ಬLQGLFHGLHIILFLHQ]DYDULDWUDSUHVHQ]DGLFROOHJDPHQWLULGRQGDQWLH
DOOಬLQWHUQRGLRJQLFRPSRQHQWHGHOJUDIRWURYLDPRVROWDQWRLOQXPHURPLQLPR
GLOHJDPLLQGLVSHQVDELOLSHUWHQHUHFRQQHVVLLSXQWLFKHQHIDQQRSDUWH8Q
JUDIRFRQQHVVRHFRPSOHWRKDTXLQGLHIILFLHQF\SDULD&RPHFRQVHJXHQ]D
GHOODGHILQL]LRQHGLHIILFLHQ]DSHUYDORULYLFLQLDOORFLDVSHWWLDPRGLWURYDUH
OHJDPLVLPPHWULFLYLFHYHUVDSHUYDORULYLFLQLDGFLDVSHWWLDPRGLWURYDUH
OHJDPLDVLPPHWULFL$QFKHTXHVWRLQGLFHªVWDWRULFKLDPDWRGDOODOLEUHULD61$
HIILFLHQF\


(IILFLHQ]DFDOFRODWDQHOOHPDWULFL$H%
HIILFLHQF\$ HIILFLHQF\%
 - 33 - 
 
1HOODPDWULFH$HVVHQGRFLODSUHVHQ]DGLWXWWLLFROOHJDPHQWLSRVVLELOLWUDJOL
DWWRULOಬHIILFLHQ]DªSDULD

·  *HUDUFKL]]D]LRQH+LHUDUFK\
,OFRQFHWWRGLJHUDUFKLDIDSHQVDUHDVLWXD]LRQLLQFXLXQDWWRUHªLQXQD
SRVL]LRQHSDUWLFRODUHULVSHWWRDGDOWULDSSDUWHQHQWLDOPHGHVLPRJUXSSR/D
JHUDUFKL]]D]LRQHPLVXUDTXDQWRJOLDWWRULVLDQRFROOHJDWLGDSHUFRUVL
DVLPPHWULFL
/ಬDVLPPHWULDGHOODUHOD]LRQHSX´QDVFHUHVLDGDXQDJHUDUFKLDGLFRPDQGR
FKHGDXQDJHUDUFKLDGDDWWULEX]LRQHGLSUHVWLJLR1HOSULPRFDVROಬDWWRUHLQ
SRVL]LRQHVWUDWHJLFDHVHUFLWDVXJOLDOWULLOSURSULRYROHUHQHOVHFRQGRFDVROR
VWHVVRDWWRUHªGHVWLQDWDULRGHOOHSUHIHUHQ]HGLTXHOOLFKHORKDQQRVFHOWR
,OFDOFRORYLHQHHIIHWWXDWRVXOODPDWULFHGLUDJJLXQJLELOLW¢HUDSSUHVHQWDLO
UDSSRUWRWUDSHUFRUVLGLUH]LRQDWLQRQUHFLSURFDWLVXOWRWDOHGLTXHOOLSUHVHQWL
QHOODPDWULFH/ಬLQGLFHYDULDWUDQHVVXQSHUFRUVRªUHFLSURFDWROHGLDGL
VRQRWXWWHDVLPPHWULFKHHGLOJUDIRªIRUWHPHQWHJHUDUFKL]]DWRHWXWWLL
SHUFRUVLVRQRUHFLSURFDWLOHGLDGLಯXQDFRSSLDQRQRUGLQDWDGLDWWRULHJOL- 34 - 
 
DUFKLFKHHVLVWRQRWUDLGXHDWWRULGHOODFRSSLDರ:DVVHUPDQVRQRWXWWH
VLPPHWULFKHHGLOJUDIRQRQªVWUXWWXUDWRJHUDUFKLFDPHQWH
$QFKHTXHVWRLQGLFHYLHQHULFKLDPDWRGDOODOLEUHULD61$KLHUDUFK\
,QGLFH+LHUDUFK\DSSOLFDWRGHOOHGXHPDWULFL
KLHUDUFK\$ KLHUDUFK\%
 
1HOOಬHVHPSLRULSRUWDWRVRSUDODPDWULFH$ªVLPPHWULFDTXLQGLDQFKHOHGLDGLOR
VRQRHFFRVSLHJDWRLOYDORUHGHOOಬLQGLFH



·  &HQWUDOL]]D]LRQH&HQWUDOL]DWLRQ
/DFHQWUDOL]]D]LRQHGLXQJUDIRLQVLHPHDOODGHQVLW¢UDSSUHVHQWDXQD
SURSULHW¢DOLYHOORGLJUDIRHVLFRVWUXLVFHDSDUWLUHGDGLYHUVHPLVXUHGL
FHQWUDOLW¢8QLQGLFHGLFHQWUDOL]]D]LRQHYDULDWUDHGTXDQWRSL»VLDYYLFLQD- 35 - 
 
DGXQRWDQWRSL»DYUHPRLOJUDIRDYU¢XQVRORDWWRUHFHQWUDOHHPROWLDWWRUL
SHULIHULFLYLFHYHUVDTXDQWRSL»VDU¢YLFLQRDWDQWRSL»JOLDWWRULVDUDQQR
XJXDOPHQWHFHQWUDOL3HUTXHVWDFDUDWWHULVWLFDOಬLQGLFHGLFHQWUDOL]]D]LRQHSX´
HVVHUHFRQVLGHUDWRFRPHXQDUR]]DPLVXUDGLYDULDELOLW¢RGLVSHUVLRQHXQ
PRGRGLPLVXUDUHTXDQWRGLVHJXDOLVLDQRLYDORULGHLVLQJROLDWWRUL
$QFKHTXHVWRLQGLFHªVWDWRULFKLDPDWRGDOODOLEUHULD61$FHQWUDOL]DWLRQ
,QGLFHFHQWUDOL]DWLRQDSSOLFDWRVXOOHGXHPDWULFL
FHQWUDOL]DWLRQ$ FHQWUDOL]DWLRQ%
 

1HOODPDWULFH$WXWWLJOLDWWRULVRQROHJDWLWUDORURHTXLQGLOಬLQGLFHYDOH

  8QFDVRGLVWXGLR
,QTXHVWDXOWLPDSDUWHGHOSURJHWWRVLªVYROWDXQಬDSSOLFD]LRQHSUDWLFDSHU
PHJOLRFRPSUHQGHUHLFRQFHWWLWHRULFLULSRUWDWLQHLFDSLWROLSUHFHGHQWL- 36 - 
 
6LWUDWWDGLXQಬLQGDJLQHFKHPLUDDFDUSLUHVHLQTXDOFKHPRGRLPHWRGLGL
VWXGLRDEELDQRTXDOFKHGLSHQGHQ]DVXIDWWRULELRJUDILFLGHJOLVWXGHQWL

5DFFROWDGHLGDWL
/ಬLQGDJLQHªVWDWDVYROWDDOOಬLQWHUQRGHOODIDFROW¢GLVWDWLVWLFDGHOOಬXQLYHUVLW¢
GHJOLVWXGLGL3DGRYD6XXQFDPSLRQHGLVWXGHQWLVRQRVWDWHULOHYDWH
  &RUVRGLODXUHD67,6,6()$6()6366*,
  (W¢LQDQQLFRPSLXWL
  *HQHUHPDVFKLRIHPPLQD
  /DYRUDWRUH6,12
  3HQGRODUHJLRUQDOLHURR'RPLFLOLDWR
$GRJQLULVSRQGHQWHVLªSRLFKLHVWRGLHOHQFDUHWXWWLJOLDPLFLFRQLTXDOL
DYHYDVWXGLDWRQHOFRUVRGHOOಬXOWLPRDQQRVFRODVWLFRHGLOORURSDUHUHVXOIDWWR
FKHDQFKHOHSHUVRQHFKHDYHYDPHQ]LRQDWRDYHVVHURVWXGLDWRDVVLHPHR
PHQR
5LSRUWLDPRXQHVHPSLRGLXQTXHVWLRQDULRFRPSLODWR6LSX´QRWDUHFKH
QHOOಬXOWLPDSDUWHGHOOಬLQWHUYLVWDLOULVSRQGHQWHಯFUHDರFRQOHVXHULVSRVWHXQD- 37 - 
 
PDWULFHVLPPHWULFDULVSHWWRDOODGLDJRQDOH4XHVWRFRPHJL¢VSLHJDWRQHL
FRQFHWWLWHRULFLªXQIDWWRUHIRQGDPHQWDOHSHUXQUHWLFRORHJRFHQWUDWR











(VHPSLRGLTXHVWLRQDULRFRPSLODWR



Facoltà di Scienze Statistiche per quanto riguarda i gruppi di studio
Rispondere riempiendo solo le celle bianche
Dati del rispondente
id 34
corso di laurea SEFA
genere M
età 24
pendolare giornaliero/domiciliato Domiciliato
lavoratore NO
Nell'ultimo anno con chi ti è capitato di studiare o fare esercitazioni in vista di un esame?
- Indica nelle celle bianche della prima colonna i nomi o nickname delle persone con cui hai studiato
- Per ogni coppia di studenti che hai elencato, indica se, a tuo parere, questi hanno studiato insieme nell'ultimo anno
SI/NO
Il presente questionario ha l'obiettivo di rilevare le relazioni tra gli studenti della 
numero progressivo
indicare la sigla
F/M
in anni compiuti
Pendolare/Domiciliato- 38 - 
 








$OODILQHGHOOHLQWHUYLVWHVLDYUDQQR
  8QGDWDVHWFRQWHQHQWHWXWWLLGDWLSHUVRQDOLGHLULVSRQGHQWL
  QUHWLFROLHJRFHQWUDWLTXDQWLVRQRJOLLQWHUYLVWDWLLQTXHVWRFDVR

$QDOLVLGHLGDWL
$WWUDYHUVRODIXQ]LRQHUHDGHJRQHWFRQWHQXWDQHOODOLEUHULDFUHDWD
LPSRUWLDPRWXWWLLUHWLFROLQHOOಬDPELHQWH5WUDVIRUPDQGROLFRVLLQPDWULFLGL
DGLDFHQ]DXWLOLSHULOFDOFRORGHJOLLQGLFLVRFLDOL$SSOLFKLDPRGXQTXHOD
IXQ]LRQHLQGH[HJRQHWDOOHPDWULFLSHUOಬLPSOHPHQWD]LRQHGHJOLLQGLFLHG- 39 - 
 
XQLDPRLOULVXOWDWRGLTXHVWಬXOWLPDFRQLGDWLSHUVRQDOLGHJOLLQWHUYLVWDWL
IRUPDQGRFRVLXQXQLFRGDWDVHWVXFXLVLDQGU¢DODYRUDUH
5LSRUWLDPRXQHVHPSLRGLFRGLFHSHUFRVWUXLUHLOGDWDVHW4XDOFRVDGLVLPLOHVL
SX´WURYDUHDQFKHQHOOಬKHOSGHOSDFNDJHHJRQHW


KRXQSLFFRORGDWDVHWGLSHUVRQHHOHHJRQHWZRUNQHOODFDUWHOODGDWL
GDWLUHDGFVYELRFVYVHS 
LPSRUWRWXWWLLILOHHOLLQILORLQXQDRJJHWWROLVW
PDWVODSSO\ILOHVUHDGHJRQHWVHS 
FDOFRORLQGLFLVXWXWWHOHPDWULFL
LG[VDSSO\PDWVLQGH[HJRQHW
WUDVIRUPDODPDWULFHLQGDWDVHWHDJJLXQJHODFRORQQDGLQRPLGHLILOH
LG[DVGDWDIUDPHWLG[
LG[FELQGLG[LG URZQDPHVLG[
GDWLPHUJHGDWLLG[E\ LG



4XHVWRFDVRGLVWXGLRULVXOWDSDUWLFRODUPHQWHLQWHUHVVDQWHDQFKHQHOO
DVSHWWR
LQIHUHQ]LDOH(ಬLQIDWWLYHURVLPLOHSUHVXSSRUUHFKHOHUHWLHJRFHQWUDWHULOHYDWH
LQTXHVWRVWXGLRQRQVLDQRUHFLSURFDPHQWHLQGLSHQGHQWL4XHVWRSUREOHPDVL
YHULILFDRJQLTXDOYROWDODSRSROD]LRQHGLULIHULPHQWRULVXOWLSLFFRODULVSHWWRDO
QXPHURGLVRJJHWWLFDPSLRQDWL3HUJOLVWXGLULJXDUGDQWLOHUHWLHJRFHQWUDWH- 40 - 
 
TXHVWRSUREOHPDULVXOWDDQFRUDSL»ULOHYDQWHªLQIDWWLLPPHGLDWRFDSLUHFKHOD
UHWHGLVWXGLRHTXLQGLJOLLQGLFLDGHVVDFRQQHVVDGLGXHSHUVRQHFKH
VWXGLDQRDVVLHPHVLDPROWRVLPLOHLQTXDQGRSDU]LDOPHQWHVRYUDSSRVWD
7DOHDVSHWWRFULWLFRSL»HVVHUHSX´LQILFLDUHLOYDORUHLQIHUHQ]LDOHGHOO
LQWHUD
DQDOLVL8QDVROX]LRQHªRWWHQLELOHRSHUDQGRVWUDWLILFD]LRQLGHOFDPSLRQHLQ
JUXSSLRPRJHQHLRYYLDPHQWHTXHVWLJUXSSLRPRJHQHLQRQVRQRQRWLPDª
UDJLRQHYROHVXSSRUUHFKHYDULDELOLTXDOLLOFRUVRGLODXUHDHLOJHQHUHRSHULQR
XQDSULPDLPSRUWDQWHULGX]LRQHGLHWHURJHQHLW¢WUDLQGLYLGXL

$IIURQWDUHFRQULJRUHTXHVWDTXHVWLRQHQRQªWUDJOLVFRSLGLTXHVWDWHVLLQ
TXHVWDVHGHFLOLPLWHUHPRVRORDVRWWROLQHDUHTXHVWRSXQWRHDGDGRWWDUHOD
VWUDWHJLDGHOODVWUDWLILFD]LRQHRYHSRVVLELOH

,WHVWLQIHUHQ]LDOLDGRWWDWLVRQR$129$HODUHJUHVVLRQHOLQHDUHHVDWWHQRQ
SDUDPHWULFKHFKHFRQVHQWRQRGLDQDOL]]DUHDGHJXDWDPHQWHOHGLVWULEX]LRQL
QRQQRUPDOLGLTXHVWRFDPSLRQHUHODWLYDPHQWHSLFFROR/DVWUDWHJLDGHOOD
VWUDWLILFD]LRQHªLQROWUHIDFLOPHQWHUDJJLXQWRWUDPLWHXQDVWUDWHJLDGL
SHUPXWD]LRQHHQWURJOLVWUDWL3HVDULQ

3YDOXHGHLWHVW$129$QRQSDUDPHWULFDHIIHWWXDWLWUDLGDWLELRJUDILFLHJOL
LQGLFL
 ODYRUDWRUH JHQHUH SHQGRODUH ODXUHD HW¢
HIIVL]H     - 41 - 
 
FRQVWUDLQW     
RXWGHJUHH     
LQGHJUHH     
FHQWUDOL]DWLRQ     
JGHQ     
HJRJGHQ     


'DOODWDEHOODFKHLOOXVWUDOHYDULHVLJQLILFDWLYLW¢GHLSYDOXHVLQRWDFRPHOH
YDULDELOLODXUHDHGHW¢LQIOXLVFDQRPROWRVXJOLLQGLFLGLGHQVLW¢HGL
FHQWUDOL]]D]LRQH)RFDOL]]LDPRDOORUDFRQOಬDLXWRGLDOFXQLJUDILFLOಬDQDOLVLGL
TXHVWLIHQRPHQL






%R[SORW&RUVLGL/DXUHDYV,QGLFLVRFLDOL- 42 - 
 



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
'DTXHVWHLOOXVWUD]LRQLQRWLDPRFRPHOಬDSSDUWHQHQ]DDGLYHUVLFRUVLGLODXUHD
SURYRFKLQRHIIHWWLGLYHUVLVXJOLLQGLFLVRFLDOLVRSUDWWXWWRSHUJOLXOWLPLWUH
GHQVLW¢GHQVLW¢HJRFHQWUDWDHFHQWUDOL]]D]LRQH
8QDVLWXD]LRQHPROWRLQWHUHVVDQWHVLQRWDSHU´PHWWHQGRDFRQIURQWROಬHW¢
FRQJOLLQGLFLVRFLDOL


- 44 - 
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$QFKHLQTXHVWRFDVRVLGHQRWDXQDGLSHQGHQ]DDQFKHVHQRQIRUWLVVLPDWUD
OಬHW¢HODYDULDELOLW¢GHJOLLQGLFL4XHOORFKHQRWLDPRGLLQWHUHVVDQWHLQTXHVWL
JUDILFLªFRPHYDULDQRJOLLQGLFLDVHFRQGDGHOOಬHW¢GHJOLVWXGHQWL,Q
SDUWLFRODUHDXPHQWDQGROಬHW¢ODGHQVLW¢WHQGHDGLPLQXLUHPHQWUHOD
FHQWUDOL]]D]LRQHWHQGHDFUHVFHUH4XHVWRGHQRWDXQIDWWRSUHFLVRFRQ
OಬDYDQ]DUHGHJOLDQQLLOUHWLFRORGLXQRVWXGHQWHGLYHQWDVHPSUHPHQRGHQVR
RVVLDGLPLQXLVFRQROHUHOD]LRQLDOOಬLQWHUQRGHOODPDWULFHHKDVHPSUHGLSL»
XQVRORDWWRUHFHQWUDOH$OODOXFHGLTXHVWLULVXOWDWLFLVLDVSHWWDYDDQFKHFKH
JOLLQGLFLFKHPLVXUDQRLOJUDGRGHOUHWLFRORVLFRPSRUWDVVHURLQPRGR
LQYHUVDPHQWHSURSRU]LRQDOHDOODYDULDELOHHW¢DQFKHVHLOWHVWQRQG¢ULVXOWDWL
PROWRVLJQLILFDWLYL8QPRWLYRSX´HVVHUHWURYDWRYLVLRQDQGRLOJUDILFRFKH
PHWWHDFRQIURQWROಬHW¢FRQOಬHIIVL]H(VVHQGRTXHVWಬXOWLPRXQLQGLFDWRUHGHOOD
FDSDFLW¢GLHJRGLJHWWDUHSRQWLVXEXFKLVWUXWWXUDOLVLSX´SUHVXPHUHFKHFRQ
OಬDXPHQWDUHGHOOಬHW¢OಬDWWRUHSULQFLSDOHDFTXLVLVFHODFDSDFLW¢GLHVVHUH
PHGLDWRUHGLWDQWHUHWLGLIIHUHQWL
$OODOXFHGHLSUREOHPLPHWRGRORJLFLDFFHQQDWLDOO
LQL]LRGHOSDUDJUDIROD
VLJQLILFDWLYLW¢GHOODUHOD]LRQHGHOO
HW¢FRQJOLLQGLFLFRQVLGHUDWLªVWDWDYDOXWDWD
DQFKHRSHUDQGRXQDVWUDWLILFD]LRQHSHUFRUVRGLODXUHDHJHQHUH,SYDOXH
RWWHQXWLGDQQRLQGLFD]LRQLDQDORJKHDOO
DQDOLVLVHQ]DVWUDWLILFD]LRQHFRQODVROD
GLIIHUHQ]DFKHOHHYLGHQ]HVRQRPHQRIRUWL4XHVWRULVXOWDIDFLOPHQWH
JLXVWLILFDELOHDQFKHDOODOXFHGHOODULGRWWDQXPHURVLW¢FDPSLRQDULD

- 46 - 
 
&RQFOXVLRQL
,ULVXOWDWLRWWHQXWLGDTXHVWಬDQDOLFLSRUWDQRDFRQFOXGHUHFKHFRQOಬDXPHQWDUH
GHOOಬHW¢XQVLQJRORVWXGHQWHKDVHPSUHPHQRELVRJQRGLVWXGLDUHLQJUXSSR
XQPRWLYRSRWUHEEHHVVHUHFKHQHLSULPLGXHDQQLVFRODVWLFLLFRUVLGLVWXGLR
UDJJUXSSDQRPROWLVWXGHQWLDQFKHGLFRUVLGLODXUHDGLIIHUHQWL&RQLOSDVVDUH
GHOWHPSRLVLQJROLDWWRULVLಯVSHFLDOL]]DQRರLFRUVLGLPLQXLVFRQRODORUR
QXPHURVLW¢HGRJQLVWXGHQWHVLDIILGDDSHUVRQHFKHSRVVRQRDYHUHDFFHVVR
DLQIRUPD]LRQLGLIIHUHQWLGDOOHSURSULH










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5LIHULPHQWLELEOLRJUDILFL

%RUJDWWL63-RQHV&H(YHUHWW0*
 /HPLVXUHUHWLFRODULGHOFDSLWDOHVRFLDOHLQm6RFLRORJLDH3ROLWLFKH6RFLDOL}SS


%RXUGLHX3
 7KHIRUPVRIFDSLWDOLQ5LFKDUGVRQHG+DQGERRNRI7KHRU\DQG5HVHDUFKIRU
WKH6RFLRORJ\RI(GXFDWLRQ1HZ<RUN*UHHQZRRG2ULJLQDOO\LQ
ಯNRQRPLVFKHV.DSLWDONXOWXUHOOHV.DSLWDOVR]LDOHV.DSLWDOರLQ6R]LDOH
8QJOHLFKKHLWHQ6R]LDOH:HOW6RQGHUKHIWHGLWHGE\5HLQKDUG.UHFNHO
*RHWWLQJHQ2WWR6FKDUW]	&RSS

%XUW56
 6WUXFWXUDO+ROHV7KH6RFLDO6WUXFWXUHRI&RPSHWLWLRQ&DPEULGJH0$+DUYDUG
8QLYHUVLW\3UHVV
 6WUXFWXUDO+ROHVYHUVXV1HWZRUN&ORVXUHDV6RFLDO&DSLWDOLQ/LQ1&RRN.H,G
HGV6RFLDO&DSLWDO7KHRU\DQG5HVHDUFK$OGLQHGH*UX\WHU1HZ<RUNSS

 7KHVRFLDOFDSLWDORIVWUXFWXUDOKROHVLQ0)*XLOO«Q7KH1HZ(FRQRPLF
6RFLRORJ\'HYHORSPHQWVLQDQ(PHUJLQJ)LHOG1HZ<RUN5XVVHOO6DJH
)RXQGDWLRQSS

&KLHVL$
 /
DQDOLVLGHLUHWLFROL0LODQR)UDQFR$QJHOL- 48 - 
 

&ROHPDQ-
 )RXQGDWLRQVRI6RFLDO7KHRU\&DPEULGJHDQG/RQGRQ7KH%HONQDS3UHVVRI
+DUYDUG8QLYHUVLW\3UHVVWUDGLW)RQGDPHQWLGLWHRULDVRFLDOH%RORJQD,O0XOLQR


'RQDWL3H7URQFD/
 ,O FDSLWDOH VRFLDOH GHJOL LWDOLDQL /H UDGLFL IDPLOLDUL FRPXQLWDULH H DVVRFLDWLYH GHO
FLYLVPR0LODQR)UDQFR$QJHOL

3HVDULQ)
 0XOWLYDULDWHSHUPXWDWLRQWHVWV:LWKDSSOLFDWLRQLQELRVWDWLVWLFV3DGRYD-RQK:LOH\
DQG6RQV

6FRWW-
 6RFLDO1HWZRUN$QDO\VLV$+DQGERRN/RQGRQ6DJHWUDGLW/ಬDQDOLVLGHOOHUHWL
VRFLDOL5RPD/D1XRYD,WDOLD6FLHQWLILFD

7URQFD/
 /
DQDOLVLGHOFDSLWDOHVRFLDOH3DGRYD&HGDP

:DVVHUPDQ6H)DXVW.
 6RFLDO1HWZRUN$QDO\VLV0HWKRGDQG$SSOLFDWLRQV&DPEULGJH0$&DPEULGJH
8QLYHUVLW\3UHVV- 49 - 
 
5LQJUD]LDPHQWL

8QJUD]LHSDUWLFRODUHY¢DOGRWW/LYLR)LQRVHDOGRWW$QGUHD6FLDQGUDSHULO
JUDQGHDLXWRGDWRPLSHUORVYROJHUHGLTXHVWDWHVLQRQªDVVROXWDPHQWHGL
FRUWHVLDPDYLHQHGDOSURIRQGRGHOFXRUH
8QJUD]LHDIIHWWXRVRY¢DLPLHLDPLFLSHUDYHUPLVXSSRUWDWRHಯVRSSRUWDWRರ
JUD]LH1LFROD/XFD'RQDWR$QGUHD/HRQ0XUDV*UDQGH6RFLR&LQL
8QJUD]LHD7H0LFKHOD
8QJUD]LHVSHFLDOHY¢DWXWWLLPLHLFRPSDJQLGLXQLYHUVLW¢VLHWHYHUDPHQWHL
PLJOLRULಹ)DELRH)UDQF\VXWXWWL
8QJUD]LHDSDS¢WLYRJOLREHQHDQFKHVHQRQVLYHGHHDWXWWDODIDPLJOLD
0DUVRWWRVLHWHXQLFL
1RQQD(GGDH]LR0DVVLPRFKHGLUHಹYLDPR
/ಬXOWLPRJUD]LHPDLOSULPRSHULPSRUWDQ]DY¢DOODGRQQDFKHFRQWDGLSL»
QHOODPLDYLWDXQHVHPSLRGDVHJXLUHXQDSHUVRQDDGRUDELOHಹ0DPPD
TXHVWDªSHU7H6HLODPLJOLRUHDOPRQGR
